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(54) 1 ,4-BENZODIAZEPINE AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new ^ 
compound, having an excellent affinity for a 
thrombopoientin receptor and useful as an agent 
capable of manifesting regulating actions on the blood 
platelet production. 

SOLUTION: This 1 ,4-benzodiazepine derivative is 
represented by formula I [R is phenyl or indolyl; (n) is 2- 
6] or its salt, e.g. (±)-1-(2-aminoethyl)-1,3- dihydro-5- 
phenyl-3-(phenylmethyl)-2H-1,4-benzodiazepin-2-one. 
The compound represented by formula I is obtained by 
reacting a compound represented by formula II with a 
compound represented by formula III (Z is an eliminable 2— (ch^ 
group such as a halogen or mesyloxy) in the presence of 
a base and then reacting the resultant compound with 
hydrazine hydrate or methylamine in a polar solvent such as ethanol. The compound 
represented by formula I is effective against morbid states of blood diseases associated with 
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an abnormality in the number of blood platelets. 
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.[«ri«B#tf>«6B] 




Ifi**2i«*«i^i2«oi f 4--<y/v?r^t s 

[00 0 1] 

tt«r#U it/J>««feWBff«ft#»o*f«fti f 4 — i 
[0 0 0 2] 

-T^ — (Nature), 369#, 533 H (1994^) ] 0 

: MPL) <£> y His K"Cfe 9 , 



-f ^-T— 369 568 H (1994^) ) 0 

[0 0 0 3] hvi/tftfocL?-i/u±y p #— Sr^DTjfa/h 

(W09 6/4 0 1 8 9^ W096/4 0 7 5 0^ 

mm) . 

[0 0 0 4] 

i/f*3 3 2i^75/^b^5^y^7 p f W h# 
&M#J£ Ltl«T^a^\ IPS 

nS*»Ttt** K«^^H*tf M*n 

[0005] *mm<r>wmn. mtift h n 

[00 0 6] 

[0 0 0 7] ip*> % #3&Wtt&0>--«5$; ( i ) 

[ft 2] 




(55*. Rfi^^^SXtt-f^Ky/wS^U ntt 



(i) 



[0 0 0 8] WMoffllB-jftS (I) -c^Sftaft:^ 
»t«««3S«:*r-rs l , 4 — ty^^try»»# 

tt. 4#^Bg 6 1-63 6 6 6f, 4#§HBg 6 3-2 3 8 0 

6 9 -^Rxf^^—r^ • ^ • ^ 9 s w v^-^/u • >r % * h 
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y— (Journal of MedicinalChemistry), 3 0#, 1 2 
2 91 (1 9 8 7^) SfiC^Ttt* CCKfg#L#J£ L 
T§B^S*U £fcWO 9 5/1 4 4 7 O-f-Ctt* U * A 

[0 0 0 9] 

iitt^tt>«t<, X (CH 2 ) n T^fr-STVl^WV 

36930>iiMB-«a; (i) ws*t*fls*«;:r** 
[ooio] **wo«riB— jr^: (i) w^nsifc* 

^ai^K, =^** f e^ii, y^=* 

io- *^7T—*^ib^ms<nmmffi&i>mvT 

[001 1 ] *wpig> 1 , 4 -^O-^^T^b 0 ^^^ 

(1) (±) -i- -i, 3 - ^ 

b Ku-5-7x^;U-3- (:7x~/i^^a0 -2H 
-1, 4 — <W^T*tf fcT:' — 2 -^V 

(2) (±) -1- -1, 3- 
S?fc Kn-5-7x=/U-3- -2 

H-i, 4 — ^y^rf fy- 2 —ifri/ 




_ (ii) (i 

[0014] IP*>, Ii 1 *5V >T f*. #fflBS 61-6 
3 6 6 6t, 4#§f§Bg6 3-2 3 8 0 6 9*Rt*$?ir~ 
/V't^'^T-f^t/V"5r?^hy- 3 0^, 12 



(3) (±) -1- (4-T^/^/U) -1, 3-i^ 
t Ka-5— 3— (^zn— -2H 

-l, 4-^>-y r v ? r^e , >-2-^-> 

(4) (±) -1- (5-T^y-<^/^) -1, 3 - 
v*b — 5 — 7x^/1/- 3 - (^a:^yu^^/u) -2 
H- 1, 4--^>'> f v ; Tif b^^-;*^ 

(5) (±) -1- (6-7;/a^) -i, 3- 
v>b Kn-5~7x^-3- (y^^/ls^^M -2 

h-i, 4-^^yv ? r^tf>'-2-^v 

(6) (±) -1- _ lf 3 - ^ 
b K o — 3 — — {Asf^A*) - 
5-7x^-2H- 1, 4 — <^y^T-fc?f>- 2 - 

(7) (±) -1- O-r^/T'PtVV) -1, 3- 
v>b Ko-3- (1 H — r >: K — As— 3 — ^/V) 
-5-7x^/W2H-l, 4-^VV^Tifb 0 :/- 2 

(8) (±) -1- -1, 3 -v? 
tKo-3- (1H — f^K— — f/l^^vl") - 
5 - 7x=/W- 2H- 1, 4-^0-yv ? Tifb°>'-2- 

(9) (±) -l - (5-r^y-<^^) -l, 3- 

( 1 H — r > K— /U- 3 — f ^vw) 
-5-7x^-2H- 1 , 4-^>y^Tifb p V-2 

do) (±) -l - -i, 3- 

(1H — r yK- A'- 3 — fA^^vlO 
-5-7x^-2H-l, 4— <lsV*JTH b°^- 2 
-;*->- 

[0012] *3&wo*ttB— «5*; ( i ) -c^^tts^ 

[0 0 13] 
Ufc3] 



2 91 (1 9 8 7¥)"#{C||^$tfC^^-«*(II)<0 

Ub4] 
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.ASM V^o fVVTS: K^cDJ^(^^T"Cv Ot^ 

«^;(iii) ofb^^art^-c^^o 

[0 0 15] Xm2lC:fc^TJS. — A$xt(III) (Dfc&lfo 

(i) ofb^^#5r^^-et6o 
[0 0 16] r<OJ:5J-L."C»3e$tt-5«ria— «sc 
(i) -c^£*L**fSifci, 4-^^^r^tr^«* 

30 . £££*#J (t Kn^r^pt>t;vn^, t Kb 
S?) . 3— f^^J (fc Ka^i/^atf/Mf^-fe/V' 

[0 0 17] 

v\> 

[ o o i 8 ] m i 

(±) -N- (2- [2, Kn-3- (1 H- 

V K— /W- - 2-^y-5-7x 

^-1H-1, 4 -^^y^T-^^V- 1 — f /W] 

(±) -1, 3-^tKP-3- (1H — fyK- yu- 
3->fy»^/U) -5-7x^-2H-l, 4— <V 
ViST^\Z^-2-*^3. 0 0 g, 6 0%7K^{b^-h 



(IV) 

V*?J*0. 3 4 gTON-^^f^Mr ^ K6 0ml 

<oa-fi«**»Tl. 5 N- 

^fv^) ^ K4. 6 0g^M; ^&-?16f$ 

IH*#Ufc. SlSa^i-7K2 0 0ml£aD;tfc«L ^51 

^^/-/v=2o : i) tcxvmmv^ mn&s^o. 

9 4 g £r#fc 0 £0>IS*G>-**:^ nn^y : »» 
(3:1) <OjE^»KJ:?)S»aUT. ^2 2 
4. 5-2 2 8. 5t:o»J|fe«fSSr»fe 0 
tg*#*HE C 34 H 26 N 4 0 3 
m^W. C, 75.82; H, 4.87; N, 10.40 
Hlfcffi C, 75.72; H, 4.90; N, 10.36 

[ o o i 9 ] w 2 

(±) -N- [3- [2, 3 -S*fc Kn-3- (1H- 
-f > K— /V- 3 -4 *f->V) -2-^7-5-7x 

-/w-lH-l, 4-^yy^7ft°y-i-^;v] zf 

(±) -1, 3 -£*fc Kn-3- ( 1 H — ( ^ Y—tV— 
3 -^Vl^^v>) -5-7x^-2H-l, 4-^^ 

✓i^r-^tr^- 2 -^-^3. oo g , 6 0%7K^t:^-h 

U !)A0. 3 4 g^WN-^^^/y^AT? K6 0ml 
0n£4fefr*»Tl. 5«fW«^«. N- (3-^n^e 
t°/y) 7^;K^ K4. 5 0g^Dx, iST-16 
*SKii#Lfco S^^(-7K2 0 0ml«)D;fcfc«L @* 

(i/y^y/K v^^DP^^y : — /u=2 

0:1) fc±0ttKU ^f^i3. 3 6g*#fc. 
^<7>^(Z5— ttfri?^ cu^^> : WM^A' (2 : 
1) OS^SSJ: ^I^ B B B tT, M2 13-2 16t 

5c*»W« C 35 H 28 N 4 0 3 
S^jit C, 76.07; H, 5.11; N, 10.14 
^l^il C, 75.85; H, 4.88; N, 10.12 
[0 0 2 0] 3 

(±) -N- [4- [2, 3-v>t Kn-3- (1H- 
>fyK-;v-3->TWf/v) - 2 -tJry-5-7x 
4-^y^7ffy-i-y;u) ^ 

^*/W) 7$ >\"< % K 

(±) - l , 3-i?tKo-3- (lH-^fyK- /v- 

3—f/V^^/W) -5-7xn;V-2H-l, 4 -^V 
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]) DAO. 1 7 gM,N-^^;^Mr; K3 Oral 

©■ft***»Tl»IWBMI, N- 

/u) 7*/W^ K2. 4 8g^rM, 6 0#f?8t£ 

0:1) (a^llU *fiaMHBBfr2. 13gM 

7C*#«Hi C 36 H 30 N 4 0 3 
SHIS C, 76.31; H, 5.34; N, 9.89 
jlttffi C, 76.18; H, 5.16; N, 9.85 
[0 0 2 1] 09 4 

(±) — N— [3- [2, 3-^tKo-2-t^y- 
5-7^1^/^-3- {-7 ^=-/V^^;v) -1H-1, 4 

K 

(±) -1, 3-^t Kp-5-7x^/V-3- (7x 
— fi'*3-A') -2H-1, 4 — ^V^TIftf^- 2 - 
^~>3. OOg, 6 0%7K^{t:^- h V VAsO. 4 0gR 
IfN, $ K5 Oml<Dm&#0&7klftT 1 

5. OOg^t t^2^WLfc, SJSfiMl 
fc3k2 0 Oml&anfcfcflL »3l«iBUtf.MK@#S:*» 
fc 0 ^A«@frSrHFife3i^-/Hc*d»u % tK, t&fn^i&TK 

A?= 2 : 1) tCj:0»»U «Sfe«tiIli 
7£@ft:4. 4 0 g£#fc„ 
tg*#W*I C 33 H 27 N 3 0 3 
Sf&M C, 77.17; H, 5.30; N, 8.18 
C, 76.89; H, 5.63; N, 8.05 
[0 0 2 2] ^fj 5 

(±) -1- {2-7% -1, 
-3- (lH-^yK-/v-3-^;M^) -5-7 
i^-2H-i, 4 — <^yi?ri£ 

(±) -N- [2- [2, 3 — S^fc Ku-3- ( 1 H- 
>fyK^-3-Wf^) -2-«y-5-7i 

^yu-iH-i, 4— ^y/^rf^y- i — f/w] ^ 

^/U) 7^/W^Kl. 02g, Jfi*kK7'^0. 1 

0 ml&Ofcc * y £ 1 0 tifmiNf&mffi L fc 0 

/u-CttttJLfc. W«US£r*, aid***-?** u ^ 

J**wh?774 — (is!) Xtf/ls, *J9ux2*#ls ; 
jfiS-Ao^S : 1) |::J;0»«U 
0. 15 g£r#*: 0 

1 RX^ h/u v (KBr) cm _1 : 3344 , 1676 



, 1604 

NMR^^ 6 (CDC1 3 ) ppm : 2. 49(2H, s), 2. 

79 (1H, q, J=6. 5Hz) , 2. 89 (1H, q, J=6. 5Hz) , 3. 65 (1H, dd, J=l 
3, 6Hz) , 3. 77-3. 85 (3H, m) , 4. 39 (1H, td, J=13, 6. 5Hz) , 7. 03 
-7.63<14H, m),8. 23 (1H, s) 
ift^Att^**'** h/U: C 26 H 24 N 4 O 
Mffi&W. m/z : 408. 1950 
^MK m/z : 408.1946 
[0 0 2 3] #16 

(±) -1- (3-7^/7 p nb» -1, 
n-3- (lH-^VK^-3 — f/W^vV) -5- 

7x^-2H-i, 4-^y/v f rft p y-2-ty 

(±) -N- [3 - [2, 3 -v*fc Kn-3- (1H- 

^-ih-i, 4-^yy^7ffy-i-f^) :/ 

Pt>] 7W> K2. 5 3g, Ky^yO. 
2 4ml&U^*/— /V5 5mltf>JS£*£r2 3 t^^D^al 

u mstti-h mmzmEEm&^tc,, m 

&$:T± hyiUI^SU M169. 5-171. 

5 ^CDM^fefa 1 . O 0 g &#fc 0 

5c*5>*H* C 27 H 26 N 4 O 

C, 76.75; H, 6.20; N, 13.26 
HfMS C, 76.43; H, 5.89; N, 13.03 
[00 2 4] m 7 

(±) -1- -1, 3-i^fcKn 

-3- (iH-^yK-;v-3 — r/i^^^/u) -5-7 
x^U-2H-l, 4--0'y r v ? T^b*>'-2-^V 

(±) — N— [4- [2, 3-v^t Ko-3- ( 1 H- 

-f ^K— /W-3 T/^^^/W) - 2 -«y-5-7x 

—A'-lH-l, 4 — v^Tif 1 AO ^ 
?Vl0 5 0g, &7tct K^v^O. 1 

4ml&U^^/ — /I- 2 0ml©fi^£5l$ra^ffc$S^L 

thy^Ax«t, *«t«r«E«*bfc. mm**? 

>$r y ^-/u= 2 0:1 ->S*^ nn^^v : ^^y —/U= 
9:1) la^l^U ^HMM^O. 81g^ 

I R^^^ h/l- v (KBr) cm " J 3360 , 1672 

, 1602 

NMR7^^ h/W 6 (CDC1 3 ) ppm : 1. 22-1. 57(4H, 
m) , 2. 53 (2H, dd, J=l 3. 5, 6. 5Hz) , 3. 63-3. 71 (2H, m) , 3. 78- 
3. 84 (2H, m) , 4. 44 (1H, td, J=14, 7Hz), 7. 05-7. 65(14H, m), 
8. 01 (1H, s) 

Mftmm^xx^? : C 28 H 28 N 4 O 

m/z : 436.2263 
$£WiW m/z : 436.2263 
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[0025] ms 

(±) -1- O-r^/^nt 9 /!/) -1, K 
a- 5 -^zn^/W- 3- (^aus^TW) -2H- 

i, 4— <^3/s*r-tftf> F — 2— 

(±) -N- [3- (2, 3-v^fc -2 y- 
5-7^^/1^- 3 - (7x^;MW -1H-1, 4 

-^^^Tift 0 ^- 1 T/V] ^Dt>] y?;VA ^ 
K3. 7 0g, MtK^^VO. 35ml&U^*/ — 

/U4 OmKD^^fcS. 5 P#P^Df|&l?ffc L,1t 0 #C?£^ 

5%^^ h y ^^tk^2 o omi £;dn;t, mm^ 
^ / — A'— i 0:1) icj^m&iu mw&m&a&mw 

0 . 9 9 g £r#fc 0 

1 R*s<? Y/V v (KBr) cm _1 : 3372 , 1674 
, 1604 

NMR^^ h/V 6 (CDC1 3 ) ppm : 1. 52-1. 66 (2H, 
m) , 2. 44-2. 52 (2H, id) , 3. 60 (2H, d, J=7Hz) , 3. 70 (1H, ddd, J= 
14, 7, 5Hz) , 3. 79 (1H, t, J=7Hz) , 4. 57 (1H, td, J=14, 7Hz) , 7. 
15-7.54(14H,m) 

m#M1fe^X*^? h/V : C 25 H 25 N 3 O 
J£MI m/z : 383.1998 
HEMIC m/z : 383.2003 
[0 0 2 6] ^T, *ftWit&m<D&thtz. V n V^/J^n 

[0 0 2 7] WRM 1 

(1) *i\ •75—?^<{7v ^-rif-v-3v&(cj:o, 

MPL cDNA^^^r^i-S^r — v^tz — >-£r#fc 0 
rcOfc^iCPCR <£ 9 t hflpj^ffcDNA (CLONTECHtt 
Si) d»6>t bMPL cDNAO— S&£rJfr#Ufc 0 ft*5. MPL cD 
NAcD§8te=* K^e>J»Jh3 K^htGenBank M901021C. M 

KVCO±^£OgB?lJ^EMBL X73551 fc3»£;h/r^ 
So PCR (DtLfrOy??^-*— tt. MPL K^CDA 
a>6ffcx.T331i£^ib350 tfiX©ia^Ifc»<5V^-fe> 
X^y^-r—S' K1TGCGTCTCTTCTTTCCGCT-3' £ „ 1888/6* 6 
1907^K^J^Cg<5V^y L cTV^-fer>'^>^^^-^— 5'-TCA 
AGGCTGCTGCCAATAGC-3* £r/8^fc 0 PCRte. Takara EX Ta 

yyw^bSUPREC-01 (SfiiSttS!) Sr/fli^-OR 
tttf^n ha- /WC^lHlite LfCo (HUlXLfcPCR S« 
Rediprime DNA labelling system (T*^ V^r A£t 
9t) Srffiv^r, mtt<D7u b=>-M£&^ [a- 32 P ] 
dCTP-C7^/H, ^^rbfco ^tL$r^V>T. Huma 

n Fetal Liver 5* -STRETCH cDNA library (CLONTECHfl: 



SI) frb. Wittnyu h=i-/«V\ MPL cDNA<0=i — 

(2) tfcKPCR 9, t hMPL »aflS^«cDNA (1 
6491 #@<^r^/^SB^J) Sr = -Ki-^DNA SrJ&^b 
*: 0 PCR ^yh^C0^«±fB"C#6ttfc^r — i^^rffi 
V\ y^y-i T — I^MPL cO^^n h*^<D2Sm&±Mfrbl7 
i£gtf)^JlC^3V ^cir >-^^^-T 5' -CTAAGGCAGGC 
ACACAG-3' t > 486 6491 tlOT^ 

V >fcT >^ir ^^^7^-7^5' -GGTGACCCAGGCGGTCTCGGT 
GGC-3' &m^1t 0 MPL >v<*RG> 

C b MgG Fct5ife-e#SJ:5i-BstEiii^ 

fc. fc MgG Fc^cDNAJS. B. D. Bennett b^lt 

CB. D. Bennett i?-)r-t;W • t7* • tn 
A* • tr^.^ h y — (Journal of Biological Chemistry 
),266 23060 —23067 W , 1991 ^) 5r##tC b 
"C, irV^^^-T^— 5' -CGCGGTCACCGACAAAACTCA-3' <h 
Tyft^^^-r- 5* -GCACTCATTTACCCGGAGACAGGGA 
GA-3' ^ffiV^-C. fc h^^QUICK-CLONE cDNA (CL0NTE 
CHffiK) ZttPct LT, PCR jfe«dJ:9^#Ufco -0<t 
5lcLT*§6*tfcPCR M«>Sr. J^TCI^^Iii^o- 
TpCR3 (InvitrogenHJJi) MPL 

(3) PCR T*#6tLfcMPL ^^M^cDNA^ t MgG Fc^ 
^cDNA^r. EUKARYOTIC TA CLONING KIT (Invitrogen|± 
i^) *m^^XWiH(OZfx2 hz*— /U\Z.&\,\ pCR3Pfi?L*Bfla 
»m^^-lC#AUfca. ^C^TOPIO l^ffijfc&L 

fc 0 ^60^6. ^IC^V^^^^ K^IU MPL 
(B)-pCR3 . IgG Fc(B)-pCR3<t^^ bfCo 

(4) &J200 /zg ^MPL(B)-pCR3 0.64 unitsCDBstEII 

ummtm t2oo units <os ca i &m&vM) 

KJ:<9, MPL cDNA^^^r^tp3085bp(^DNA mft^tsf 

(5) ^j20/zg <^IgG Fc(B)-pCR3^r, 40 units<7)BstEII 
(m#ifc**fc&!) ^80 unitsCOScal (^SaStfOH) -C«)Wf 

K<t^, IgG Fc^cDNA£^tp4150bp<DDNA 

(6) (4) -C»fcDNA ^rK- (^J30ng) t (5) "C#fcDNA Mr 
(^20ng) 4.6 units COT4 (M?E 

£9, ^MUXLl-Blue^ (Stratagene^hM) JC^JMclft 
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b7c 0 mbti±Mmm»:ft<Do*>. »a-ct?sjEuv^* 

VtCo SrSfclc^vv/^;^ K^»t, MP 

L-IgG Fc(B>/pCR3£lft£ Ufc 0 
[0 0 2 8] I*ifc#l2 
HgG Fcggg^fc hMPL (MPL-IgG) £gc 

3£^jRSarSfc M&J1293 *BiaPffi»fcMPL-IgG ora§g 
MPL-IgG Fc(B)/pCR3*T\ ^l"? ho^U-i/ 3 yffi [« 

mm^m) , 501 -503 n, 1996^] j^t?>t bmyi 

293 ^SS^^S^mUfCo »«H***Ufcfc M&J1293 
*MS*r, 10%FCS ^*DMEM«Pfl&-eJ» 2 0W««U«, 
0.4 mg/ml v^oi^x^v'V (LIFE TECHNOLOGIES frfi) 
£^tflO%FCS $*DMEMJCTjft2 31Pfl*aib-C. 7£M<|£ 

i;:fca*-c««u 1 k— ^ ywf 

SrSIfcLfc^ VacuCap ™ (Gelman Sciences f±$S!) £r 
/^Tillii Lfc 0 »7L«>#*±»d*b, HiTrap Protein 

\z.fe\<^7J±?n^ Ytfyy^— £rf?V\ MPL-IgG 

[00 2 9] t*@fc#| 3 
ELISA M^fc hpy^^y^if^^j 



W ^ ci^^ ^Z^^^^i-^ 10 o ul CDPBS(-) -e 
^^UfclO ng MPL-IgG $:4 c C-e^^^MbfCo 
»*W:*Wk^to«:DMSO^««p^, PBS(-) /0. 1% BSA 
/ 0.05% Tween 20 Sr^T, ^fct-DMSO^^ 5 % £ 

^j;?i:fny»^ (r& ;D *uh) mm (mmm 
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